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1. INTRODUCTION

The intent of this study is to analyze the stormwater drainage conditions that will occur as a result of the
proposed multi-family residential building, parking facilities, and associated site improvements for the site
located at 621 Valley Road in the Township of Long Hill, Morris County, New Jersey and specifically
identified as Block 10801, Lot 3 on the Township of Long Hill Tax Maps. The site is currently undeveloped

and consists of primarily wooded areas.
Under proposed conditions, the site will be developed to contain one (1) apartment building with surface level
parking and associated driveway, as shown on the accompanying engineering drawings. The southern and

central portions of the lot, approximately 3.3 acres, is to remain undisturbed.

1I. EXISTING DRAINAGE CONDITIONS

The overall subject site consists of 5.07 acres and is currently undeveloped, consisting of primarily wooded
areas, as well as wetlands located on the eastern and western sides of the property near the Valley Road

frontage.

Based on the Morris County Soil Survey, the soil types native to the site include:

SOIL TYPE (SYMBOL) | SOIL TYPE (NAME) HYDROLOGIC
SOIL GROUP

WhpB Whippany silt loam, 3 to 8 percent slopes C

BhdAt Biddeford silt loam, 0 to 2 percent slopes D

The site has been evaluated using the TR-55 ‘Urban Hydrology for Small Watersheds’ standards and with the

following existing drainage sub-watershed areas as depicted on the Existing Drainage Area Map:

EXISTING DRAINAGE AREA 1:

This study area includes the southern portion of the subject property, consisting primarily of undisturbed
wooded areas. The stormwater runoff generated from this area flows in a southerly direction towards the
Passaic River, to be identified as Point of Analysis 1 (POA #1). The Runoff Curve Numbers, included within
the Appendix of this Report, were chosen to best reflect the existing site conditions as outlined in the USDA’s
“Urban Hydrology for Small Watersheds: TR-55,” including the hydrologic soil groups C and D.

Furthermore, this drainage area includes a subarea identified as EX-DA-1A described below:
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EX DA-1A4: This subarea contains the portion of Drainage Area 1 to remain undisturbed under proposed
conditions and consists primarily of wooded areas. This subarea only includes areas to remain undisturbed,

and is therefore exempt from the reduction criteria set forth by the Township of Long Hill and NJAC 7:8.

EXISTING DRAINAGE AREA 2:

This area includes the eastern majority of the parcel consisting primarily wooded areas, and contains soils
belonging to hydrologic group C. The stormwater runoff generated from this area flows in a northeasterly
direction towards the existing stormwater conveyance system within the Valley Road right-of-way, identified
as Point of Analysis 2 (POA #2). Runoff Curve Numbers, included within the Appendix of this Report, were
chosen to best reflect the existing site conditions as outlined in the USDA’s “Urban Hydrology for Small
Watersheds: TR-55.” This drainage area includes a subarea identified as EX-DA-2A described below.

EX DA-2A4: This subarea consists of the eastern and western portions of Existing Drainage Area 2, which is
comprised of primarily wooded and wetlands areas connected by an existing culvert. This subarea contains
areas to remain undisturbed, and is therefore exempt from the reduction criteria set forth by the Township of
Long Hill and NJAC 7:8.

1I1. PROPOSED DRAINAGE CONDITIONS

Under proposed conditions, the site will be developed with a multifamily residential building, surface level
parking and associated site improvements including stormwater management facilities to mitigate the
increased stormwater runoff resulting from the additional impervious area and provide water quality measures.
The proposed site improvements will result in an overall increase in impervious coverage of approximately
56,000 SF (1.29 acres). The proposed design serves to match the existing drainage patterns to the maximum
extent practical. The site has been evaluated using the TR-55 ‘Urban Hydrology for Small Watersheds’
standards and with the following proposed drainage sub-watershed areas as depicted on the Proposed

Drainage Area Map:

DRAINAGE AREA 1A:

This area includes the southern majority of the subject site, consisting of a wooded area which is to remain
undisturbed. Soils within this study area belong to hydrologic group D. The stormwater generated from this
area flows in a southerly direction towards the Passaic River and contributes to POA #1. This area is to
remain undisturbed under proposed conditions and is therefore exempt from the reduction criteria set forth by
the Township of Long Hill and NJAC 7:8. A time of concentration of 15 minutes has been calculated and

utilized for this drainage area.
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DRAINAGE AREA 1B:

This area includes a portion of the open space located to the south of the proposed building. The stormwater
runoff generated from this area flows in a southerly direction towards the Passaic River and contributes to
Point of Analysis 1 (POA #1). Soils within this area primarily belong to hydrologic soil group C. The Runoff
Curve Numbers, included within the Appendix of this Report, were chosen to best reflect the proposed site
conditions as outlined in the USDA’s “Urban Hydrology for Small Watersheds: TR-55.” A time of

concentration of 15 minutes has been calculated and utilized for this drainage area.

DRAINAGE AREA 2:

This study area consists of the proposed building roof area, southern portion of the driveway, and portions of
the open space areas throughout the parking area. Stormwater runoff generated from this area is collected by
proposed on-site inlets and is conveyed to a proposed underground basin (Basin A) located beneath the
parking garage. Runoff within this area is conveyed through either the Contech Stormfilter water quality unit
or the proposed rain garden before entering the underground basin. Ultimately, this runoff is discharged at a
controlled rate to the south of the building, contributing to POA #1. Soils from this area belong to hydrologic
soil group C, and the Runoff Curve Numbers, included within the Appendix of this Report, were chosen to
best reflect the proposed site conditions as outlined in the USDA’s “Urban Hydrology for Small Watersheds:

TR-55.” A time of concentration of 10 minutes has been utilized for this analysis.

DRAINAGE AREA 3:

This study area includes the northern parking area and northern portion of the driveway. Runoff generated
from this area flows in a northerly direction towards proposed on-site inlets and is directed towards the
aboveground basin (Basin B) located along the Passaic Valley Road frontage. Runoff is detained, treated, and
released at a controlled rate to the existing stormwater conveyance system located within the Valley Road
right-of-way, contributing to POA #1. Soils within this study area belong to hydrological group C, and a time
of concentration of 10 minutes was utilized for this analysis. The Runoff Curve Numbers, included within the
Appendix of this Report, were chosen to best reflect the proposed site conditions as outlined in the USDA’s
“Urban Hydrology for Small Watersheds: TR-55.”

DRAINAGE AREA 4A:

This study area includes the areas to the north of the proposed building on either side of the driveway,
consisting primarily of wooded area and wetlands. Stormwater runoff generated from this area flows offsite in
a northeasterly direction towards the existing conveyance system within the Valley Road right-of-way and
contributes to POA #2. A time of concentration of 31.6 minutes has been calculated and used for this analysis.
These areas are to remain undisturbed under proposed conditions and are therefore exempt from the reduction

criteria set forth by the Township of Long Hill and NJAC 7:8.
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DRAINAGE AREA 4B:

This study area consists of open space areas located along the proposed retaining walls and building, within
the limits of disturbance. Runoff generated by this area flows undetained towards the wooded areas described
in Drainage Area 4A. These areas are within the limits of disturbance and are therefore subject to the
reduction criteria set forth by the Township of Long Hill and NJAC 7:8. The Runoff Curve Numbers, included
within the Appendix of this Report, were chosen to best reflect the existing site conditions as outlined in the
USDA'’s “Urban Hydrology for Small Watersheds: TR-55,” and a time of concentration of 31.6 minutes has
been calculated and utilized for this drainage area. This area is to remain undisturbed under proposed
conditions and is therefore exempt from the reduction criteria set forth by the Township of Long Hill and

NJAC 7:8.

Iv. DESIGN METHODOILOGY

The primary design constraints for this project are based on requirements established in the Township of Long
Hill Land Development Ordinance, New Jersey Soil Erosion and Sediment Control Standards, and NJAC 7:8.
More specifically, the stormwater management design will serve to maintain existing drainage patterns to the
maximum extent practical and reduce proposed runoff rates when compared to pre-development runoff rates
for disturbed areas. The proposed project will disturb over 1 acre of land and impervious surface coverage will
be increased by more than % acre when compared to existing conditions. As a result, the project meets the
definition of a “major development” as defined NJAC 7:8. Furthermore, the project has been designed to meet
water quality standards, as well as the allowable post-development peak flow rates for the disturbed area of
50%, 75% and 80% for the 2-, 10- and 100- year storms set forth by the Township of Long Hill and NJAC 7:8.

In order to prepare the stormwater calculations for the project, extensive initial investigation of the property
and topographic survey was performed. Control Point Associates, Inc. was contracted to prepare a Boundary
and Topographic of the existing site. Based on a review of the existing site conditions and the Survey, the
Drainage Area Maps for the existing and proposed site conditions as defined within this report were
established. The grading plan within the accompanying engineering drawings was developed for the proposed

site improvements with consideration to the existing drainage patterns.

The 2-, 10- and 100-year quantity design storms are based upon the New Jersey 24 Hour Rainfall Frequency
Data for Morris County as published by the NOAA Atlas 14 Type D rainfall distribution. Curve number
calculations have been included within the Appendix and are based upon HSG C and D. Pervious and
impervious areas were modeled separately as suggested in the NJDEP Stormwater Management Best

Management Practices (BMP) Manual.
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The Township of Long Hill and NJDEP flow reduction requirements are as follows:

2-year: 50% reduction (50% of Existing)
10-year: 25% reduction (75% of Existing)
100-year: 20% reduction (80% of Existing)

V. DETENTION BASIN A

The stormwater runoff generated by DA2 is collected by various proposed inlets and conveyed to the
underground detention basin located beneath the western portion of the proposed building. The runoff is
detained and released at a controlled rate through the use of an internal outlet control structure, and discharges
to the south towards the Passaic River, specifically POA #1. Associated calculations are included in the

Appendix of this report and details have been provided on the accompanying engineering drawings.

The basin consists of Cupolex reinforced concrete slab, walls and foundation, with polypropylene plastic
forms, approximately 48” in height. The system provides approximately 14,750 cubic feet of storage and has
been designed in accordance with the New Jersey Stormwater Best Management Practices Manual (BMP).
The basin includes a built-in outlet control structure and is water tight, as shown on the accompanying

drawings.

VI. DETENTION BASIN B

The stormwater runoff generated by DA3 is collected and conveyed to the proposed aboveground detention
basin, Basin B, located in the northwestern corner of the subject property. The basin has been designed to
accommodate the 100-year design storm, providing a maximum storage of approximately 3,300 cubic feet, and
includes a sand filter to provide water quality treatment, designed in accordance with the New Jersey
Stormwater Best Management Practices Manual (BMP). The runoff is detained and released at a controlled
rate through the use of an outlet control structure and discharges into the existing conveyance system within
the Valley Road right-of-way. Associated calculations are included in the Appendix of this report and details

have been provided on the accompanying engineering drawings.

VII. WATER QUANTITY

As required by the Township of Long Hill and NJAC 7:8, the runoff from the area of disturbance must meet
the 50%, 75% and 80% reductions for the 2-, 10-, and 100-year storms. The three aforementioned points of
analysis have been used to analyze and ensure reduction of peak flows discharging to each point. As such, the

required reduction factors were applied to the peak discharge rates of the areas falling within the limits of

Elite Properties at Long Hill, LLC 6 August 2020
DEC# 0555-99-010



disturbance of the entire site, and allowable runoff rates were then calculated

results of these calculations:

. The following demonstrates the

NIDEP Flow Reductions - POA 1 (CFS)
Design Existing Outside of
Storm Total Within LOD LOD Allowable | Proposed
2-Year 2.81 0.60 x (0.50) = 0.30 2.21 2.51 2.48
10-Year 5.71 1.37 x(0.75) = 1.03 4.34 5.37 4.73
100-Year 11.45 2.97 x (0.80) = 2.38 8.48 10.86 10.00
NIDEP Flow Reductions - POA 2 (CFS)
Design Existing Outside of
Storm Total Within LOD LOD Allowable | Proposed
2-Year 1.66 0.80 x (0.50) = 0.40 0.86 1.26 1.13
10-Year 3.81 1.84 x (0.75) = 1.38 1.97 3.35 2.67
100-Year 8.30 4.02 x (0.80) = 3.22 4.29 7.51 5.69

As indicated above, the peak flows for each point of analysis have been reduced when compared to existing
conditions. Additionally, the proposed runoff rates for the overall site meet the allowable runoff rates per the

required reduction factors, thus meeting the requirements set forth in the Township ordinance and N.J.A.C.
7:8.

VIII. WATER QUALITY

The development proposes more than one-quarter (1/4) acre of impervious coverage and is therefore required
to meet the 80% TSS removal rate requirement set forth by the Township of Long Hill and NJAC 7:8. The
proposed roof area is considered ‘clean’ runoff in accordance with the NJDEP BMP Manual; therefore,
treatment of runoff generated by same prior to discharge to the underground basins and existing inlets is not
required. Drainage areas DA-1A and DA4 are undisturbed areas, and DA-4B does not contain proposed
impervious coverage, therefore, runoff generated from these areas is exempt from the water quality

requirements.

As shown on the Inlet Area Map, a portion of the runoff generated by the proposed driveway will be collected
by Inlet 113. This runoff is conveyed through a Contech Stormfilter Water Quality Unit, an approved NJDEP
Stormwater Manufactured Treatment Device designed to provide a TSS removal rate of 80%. The Water

Quality Unit is designed to treat the runoff volume generated by the water quality design storm and to allow
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larger storm events to bypass. Details associated with this device are included in the attached engineering

drawings.

Runoff generated within Inlet Area 114 flows towards the proposed rain garden to the north of the proposed
building. The raingarden has been designed to provide 80% TSS removal in accordance with the New Jersey
BMP manual to accommodate the volume generated by this area. Treated runoff will be conveyed to the
proposed conveyance system via an underdrain and overflow is collected by the proposed inlet 114. This
treated runoff is conveyed to the proposed detention basin, Basin A and ultimately discharged to the south

towards the Passaic River.

IX. GROUNDWATER RECHARGE

As mentioned above, the project is considered a “major development” under the guidelines set forth by the
Township of Long Hill and NJAC 7:8, and is therefore subject to groundwater recharge requirements set forth
in same. However, upon field testing conducted by Dynamic Earth, LLC, there is a presence of rock
throughout the site that presents unsuitable conditions for groundwater recharge under existing conditions. As
such, the proposed underground basins do not allow for infiltration, and meeting the groundwater recharge
requirements set forth by the Township and NJAC 7:8 is not feasible. A waiver from providing groundwater

recharge BMP’s on the developed site is warranted and justified.

X. CONCLUSION

The proposed development has been designed with provisions for the safe and efficient control of stormwater
runoff in a manner that will not adversely impact the existing drainage patterns, adjacent roadways, or

adjacent parcels.

The stormwater management design reduces peak flow rates for the proposed development area and meets the
minimum peak flow reduction for the 2, 10 and 100-year storm frequencies and/or reduces runoff to be under

the curve of the existing hydrographs at all times as required by the Township of Long Hill and NJAC 7:8.

The water quality TSS removal requirements set forth by the Township of Long Hill and NJAC 7:8 have been
satisfied by use of an NJDEP approved manufactured treatment device, to achieve the 80% TSS required

removal rate for the development Ordinance and NJAC 7:8.
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Conduit Outlet Protection Calculations
Rip Rap Pad # 501

Design Parameters:
Design Storm Flow for 25 Year, Q . .. .. ..o
Vertical Dimension of Outlet Pipe, D,

Horizontal Dimension of Outlet Pipe, W, ... . ...
Tailwater Depth, T

Apron Dimension Calculations:
Unit Dicharge, g = Q/D, = 0.95 cfs per foot

e Casel: TW<1/2D,

Apron Length, L, = ;—832— + 7D, = 10.281t

[
Width, W, =3W, = 3.75ft
Width, W, =3W, +L, = 14.03ft

e Casell: TW=21/2D,

39 _
D "2
[

Apron Length, L, =

Width, W, = 3W, =
Width, W, = 3W, +04L, =

I —L. d
- QE' Eg ry

e sé-tes

aé i

i %g%ﬁ ]
_ l-ggﬁiﬁiﬁg;gE?&;é"a%%gsiég? W,

T M %ezég,gi%g %:
Rip Rap Stone Size Calculations: b )

Median Stone, d 5 = M = 0.90in
T™W

Notes:

Date: 7/7/2020
Project: Elite Long Hill
Project No: 0555-99-010

Calculated By: DRL
Checked By: WB

1.19 cfs
15 in
.. 15 in
.. 0.25 ft
or L,= 11ft
or W, = 4 ft
or W,= 15ft
L,=
W, =
w, =
d50= 6in

1. Where there is a well-defined channel downstream of the apron, the bottom width of the apron shall be at least
equal to the bottom width of the channel and the structural lining shall extend at least one foot above the
tailwater elevation, but no lower than two-thirds of the vertical conduit dimension above the conduit invert.

. The side slopes shall be 2:1 or flatter.
. The bottom grade shall be 0.0% (level).
. There shall be no overfall at the end of the apron or at the end of the culvert.

abhwN

. Fifty (50) percent by weight of the rip-rap mixture shall be smaller than the median size stone designated as dsj.

The largest stone size in the mixture shall be 1.5 times the ds, size. The rip-rap shall be reasonably well graded.

(]

. The thickness of the rip-rap apron may be two (2) times the median stone diameter provided that the apron is

constructed on a bedding of four (4) inches of 3/4 inch clean stone on approved filter fabric material.
7. Rip-rap and filter fabric shall meet the standards of the governing Soil Conservation District as well as the

requirements of the local municipality.
8. No bends or curves at the intersection of the conduit and apron will be permitted.

Footnote:

1. Tailwater depth shall be the 2-year storm if discharging into a detention basin. For areas where tailwater cannot be computed, use TW =0.2D,,.

2. For multiple pipes, increase rip-rap sizes by 25% when pipe spacing is greater than or equal to 1/4W/,,.
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Conduit Outlet Protection Calculations
Rip Rap Pad # 211

Design Parameters:
Design Storm Flow for 25 Year, Q . .. .. ..o
Vertical Dimension of Outlet Pipe, D, . . .. ..ot
Horizontal Dimension of Outlet Pipe, W,

Tailwater Depth, T

Apron Dimension Calculations:
Unit Dicharge, g = Q/D, = 0.41 cfs per foot

e Casel: TW<1/2D,

Apron Length, L, = ;—832— + 7D, = 9411t

[
Width, W, =3W, = 3.75ft
Width, W, =3W, +L, = 1316 ft

e Casell: TW=21/2D,

3

12
Do

Apron Length, L, =

Width, W, = 3W, =
Width, W, = 3W, +04L, =

Tl
5%%&%
é?“
E’ijéféf
gﬁ s éE
A

Wa

i
a‘efs? %eg

Wi
Rip Rap Stone Size Calculations:
0.02q "%
Median Stone, dsp = ~=<9____ = 029in
TW

Notes:

or

or
or

Date: 7/7/2020
Project: Elite Long Hill
Project No: 0555-99-010

Calculated By: DRL
Checked By: WB

0.51 cfs
15 in
15 in
0.25 ft
L,= 10ft
w, = 4 ft
W,= 141t
L,=
W, =
W2 =
d50 = 6in

1. Where there is a well-defined channel downstream of the apron, the bottom width of the apron shall be at least
equal to the bottom width of the channel and the structural lining shall extend at least one foot above the
tailwater elevation, but no lower than two-thirds of the vertical conduit dimension above the conduit invert.

. The side slopes shall be 2:1 or flatter.
. The bottom grade shall be 0.0% (level).
. There shall be no overfall at the end of the apron or at the end of the culvert.

abhwN

. Fifty (50) percent by weight of the rip-rap mixture shall be smaller than the median size stone designated as dsj.

The largest stone size in the mixture shall be 1.5 times the ds, size. The rip-rap shall be reasonably well graded.

(]

. The thickness of the rip-rap apron may be two (2) times the median stone diameter provided that the apron is

constructed on a bedding of four (4) inches of 3/4 inch clean stone on approved filter fabric material.
7. Rip-rap and filter fabric shall meet the standards of the governing Soil Conservation District as well as the

requirements of the local municipality.
8. No bends or curves at the intersection of the conduit and apron will be permitted.

Footnote:

1. Tailwater depth shall be the 2-year storm if discharging into a detention basin. For areas where tailwater cannot be computed, use TW =0.2D,,.

2. For multiple pipes, increase rip-rap sizes by 25% when pipe spacing is greater than or equal to 1/4W/,,.
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Conduit Outlet Protection Calculations
Rip Rap Pad # 221

Design Parameters:
Design Storm Flow for 25 Year, Q . .. .. ..o
Vertical Dimension of Outlet Pipe, D, . . .. ..ot

Horizontal Dimension of Outlet Pipe, W, ... . ...
Tailwater Depth, T

Apron Dimension Calculations:
Unit Dicharge, g = Q/D, = 0.38 cfs per foot

e Casel: TW<1/2D,

Apron Length, L, = ;—832— + 7D,= 9.36ft

[
Width, W, =3W, = 3.75ft
Width, W, =3W, +L, = 13111t

e Casell: TW=21/2D,

3

12
Do

Apron Length, L, =

Width, W, = 3W, =
Width, W, = 3W, +04L, =

Tl
5%%&%
é?“
E’ijéféf
gﬁ s éE
A

Wa

i
a‘efs? %eg

Wi
Rip Rap Stone Size Calculations:
0.02q "%
Median Stone, dsp = ~=<9____ = 026in
TW

Notes:

Date: 7/7/2020
Project: Elite Long Hill
Project No: 0555-99-010

Calculated By: DRL
Checked By: WB

0.47 cfs
15 in

.. 15 in
.. 0.25 ft
or L,= 10ft
or W, = 4 ft
or W, = 141t

L,=

w, =

W2 =

d50 = 6in

1. Where there is a well-defined channel downstream of the apron, the bottom width of the apron shall be at least
equal to the bottom width of the channel and the structural lining shall extend at least one foot above the
tailwater elevation, but no lower than two-thirds of the vertical conduit dimension above the conduit invert.

. The side slopes shall be 2:1 or flatter.
. The bottom grade shall be 0.0% (level).
. There shall be no overfall at the end of the apron or at the end of the culvert.

abhwN

. Fifty (50) percent by weight of the rip-rap mixture shall be smaller than the median size stone designated as dsj.

The largest stone size in the mixture shall be 1.5 times the ds, size. The rip-rap shall be reasonably well graded.

(]

. The thickness of the rip-rap apron may be two (2) times the median stone diameter provided that the apron is

constructed on a bedding of four (4) inches of 3/4 inch clean stone on approved filter fabric material.
7. Rip-rap and filter fabric shall meet the standards of the governing Soil Conservation District as well as the

requirements of the local municipality.
8. No bends or curves at the intersection of the conduit and apron will be permitted.

Footnote:

1. Tailwater depth shall be the 2-year storm if discharging into a detention basin. For areas where tailwater cannot be computed, use TW =0.2D,,.

2. For multiple pipes, increase rip-rap sizes by 25% when pipe spacing is greater than or equal to 1/4W/,,.
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Soil Map—Morris County, New Jersey
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Major Roads
Local Roads
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area:
Survey Area Data:

Morris County, New Jersey
Version 14, Sep 16, 2019

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Jul 26, 2019—Jul 31,

2019

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.

USDA  Natural Resources
== Conservation Service

Web Soil Survey
National Cooperative Soil Survey

1/3/2020
Page 2 of 3




Soil Map—Morris County, New Jersey

Map Unit Legend

Map Unit Symbol

Map Unit Name

Acres in AOI

Percent of AOI

BhdAt

Biddeford silt loam, O to 2
percent slopes, frequently
flooded

1.7

31.6%

PbpAt

Parsippany silt loam, 0 to 3
percent slopes, frequently
flooded

0.7

13.4%

WhpB

Whippany silt loam, 3 to 8
percent slopes

3.0

55.0%

Totals for Area of Interest

5.4

100.0%

USDA

Natural Resources

—=S - -
== Conservation Service

Web Soil Survey

National Cooperative Soil Survey

1/3/2020
Page 3 of 3



RUNOFF CURVE NUMBER (CN)
CALCULATIONS



. DY NAMIC
- ENGINEERING

EXISTING DRAINAGE AREA SUMMARY AND AVERAGE CURVE NUMBER(CN) CALCULATIONS

Project: Elite Computed By: DRL
Job #: 0555-99-010 Checked By: WB
Location: Township of Long Hill Date: 6/25/2020
Drainage Area Impervious | Impervious Curve HSG C - HSGC - Curve HSGD - HSGD - Curve Avg. Perv. Total Total Area | TC (Min.)
Area (acre) Area (sf) Number | Wooded Wooded |Number (CN)| Wooded Wooded Number Curve Pervious (acres)
(CN) Used | Area (acre)| Area (sf) Used Area (acre)| Area (sf) | (CN) Used | Number Area
(acres)
EX-DA-1 0.00 - 98 0.65 28,383 70 0.00 - 77 70 0.65 0.65 13
EX-DAT UNDIST| 0.00 - 98 0.00 - 70 1.60 69,487 77 77 1.60 1.60 13
EX-DA2 0.00 - 98 1.36 59,109 70 0.00 - 77 70 1.36 1.36 20
EX-DA2 UNDIST| 0.00 - 98 1.45 63,010 70 0.00 - 77 70 1.45 1.45 20
Total 0.00 0.00 3.46 150502.00 1.60 69487.00 5.05 5.05
Per County Soil Survey - Morris |WhpB [_ASG_[C | Soil  |Whippany silt loam |
Per County Soil Survey - Morris |BhdAt | HSG |D ] Soil[Biddeford silt loam |
Description Runoff Curve Number (CN) (HSG D) | Runoff Curve Number (CN) (HSG D)
Tmpervious Surface| 98 98
Brush (good) 65 73
Woods (good) 70 77




| DY NAMIC
'~ ENGINEERING

PROPOSED DRAINAGE AREA SUMMARY AND AVERAGE CURVE NUMBER(CN) CALCULATIONS

Project: Elite Computed By: DRL
Job #: 0555-99-010 Checked By:
Location: Township of Long Hill Date: 6/24/2020
Drainage Area Impervious | Impervious Curve HSGC - HSGC - Curve HSGC - HSGC - Curve HSGD - HSGD - Curve HSGD - HSGD - Curve Avg. Perv. Total Total Area | TC (Min.)
Area (acre) Area (sf) Number Wooded Wooded |Number (CN)| Open Space | Open Space | Number (CN)| Wooded Wooded Number Open Open Number Curve Pervious (acres)
(CN) Used | Area (acre) | Area (sf) Used (acre) (sf) Used Area (acre) | Area (sf) | (CN) Used Space Space(sf) | (CN) Used | Number Area
(acre) (acres)
DA-1B} .00 - 98 .0 - 70 0.26 11,470 7 .00 - 77 .00 - 80 74 .26 .26
DA-1A| 0 = 98 .0 = 70 0.00 E Iz .60 69,487 77 .00 = 80 77 .60 .60
DA2-Roof| .67 29,161 98 .0 - 70 0.00 - 7 .00 - 77 .00 - 80 N/A .00 .67
D, .41 17,813 99 .0 = 70 0.02 785 Iz .00 = 77 .00 = 80 74 .02 .43
DA-3 (detained] 4 10,408 100 .0 - 70 0.12 5,031 7 .00 - 77 .00 - 80 74 .12 .35
DA-4 (undetained] .00 = 98 4 63,137 70 0.29 12,546 Iz .00 = 77 .00 = 80 71 74 74
Total 32 57382.00 4 63137.00 .60 69487.00 .73 .05
Per County Soil Survey - Morris WhpB | HSG IC | Soil Whippany silt loan |
BhdAt | _HSG_|D [ Soil IBiddeford silt loan 1
Description Runoff Curve Number (CN) (HSG C Runoff Curve Number (CN) (HSG D)
mpervious Surface] 98 98
Open Space] 74 80
Woods (good ]| 70 i




PIPE SIZING CALCULATIONS



1 DYNAMIC
- ENGINEERING

Stormwater Collection System Calculations

Project: Elite Properties Computed By: DRL NOTES:
Job #: 0555-99-010 Checked By: WB 1) Design method used is Rational Method
Location: Long Hill, NJ Date: 6/30/2020 2) Refer to Weighted Runoff Coefficient table for calculation of incremental areas and C values
Design Storm: 25 Revised:
SUBCATCH TIME OF
PIPE SECTION MENT AREA INCREMENTAL | CUMULATIVE CONCENTRATION 1 PEAK RUNOFF PIPING INPUT PIPING DATA
Tcto | Tein |_. Q cum. . Pipe Full Pipe .
FROM TO Area (Acres) | "C" | AxC Ac | AxC (acres) Inlet Pipe Fl(rrﬁilnrgc (In/Hr) Q (té)FIg;et for Pipe ]()If) L?;g[h 1\{,[2? ?;3?; Capacity | Velocity V[zf;l?l P(lfpes)
(min) | (min.) (CFS) fs) | (fps) ty (I
113 112 0.10 0.95 0.10 0.10 0.23 10.00 [ 10.00 6.80 0.68 0.68 15.00 | 56.00 | 0.01 | 0.005 4.95 4.04 0.55
112 BASIN A 0.26 0.95 0.25 0.35 0.27 10.00 | 10.23 6.80 1.70 2.38 15.00 | 65.00 | 0.01 | 0.005 4.95 4.04 1.94
0 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 | 0.00 | 0.000 0.00 0.00 0.00
212 BASIN B 0.10 0.95 0.10 0.10 0.08 10.00 [ 10.00 6.80 0.68 0.68 15.00 | 20.00 | 0.01 | 0.005 4.95 4.04 0.55
0 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 | 0.00 | 0.000 0.00 0.00 0.00
222 BASIN B 0.09 0.95 0.09 0.09 0.02 10.00 [ 10.00 6.80 0.61 0.61 15.00 ] 4.00 | 0.01 | 0.005 4.95 4.04 0.50




TIME OF CONCENTRATION (Tc)
CALCULATIONS
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1904 Main Street, Lake Como, NJ 07719
(732) 974-0198

Worksheet 3: Time of Concentration (T ) Calculations

Land Condition: Existing
Drainage Area: EX-DA1

* Sheet Flow :

o akrowb=

Surface Description . ... ... ..
Manning's Roughness Coefficient,n. ... ..................
Flow Length, L {total L<100ft} .......................
Two-Year 24-hour Rainfall, p, for. .. Warren County
Land Slope, s (ft/ft) . . ...

0.007 (n L)°®

Ty
p2 s

Travel Time, T; =

e Shallow Concentrated Flow :

7.
8.
9.
10.

11.

Surface Description . ... ... ..
FlowlLength, L ... ... ... . . .
Watercourse Slope, S. ...
Average velocity, V{see Figure 3.1) .. ........ ... ... ... ...

Travel Time, T4 = —  — ...

e Channel Flow :

12.
13.
14.

15.
16.
17.
18.

19.
20.
21.

22.

Pipe Diameter,D .......... ... .
Cross-Sectional Flow Area, A. . ... ... ... ... .......
Wetted Perimeter,p,, ......... .. ... . ..
HydraulicRadius, r =A /Py - oo
Channel Slope, S. ...
Pipe Material . . ... ... ... ... .. ..
Manning's Roughness Coefficient,n.....................
1.49 r2/3 s 1/2

Velocity, V = e AEEEEEEEE PR

FlowLength, L . ... ... .

Travel Time, T; = L
3600 V

Watershed or subarea Time of Concentration, T, {add T; insteps 6, 11and 21} ...... ... ... ... .. ........

Date: 6/25/2020
Project: Elite - Long Hill
Project No: 0555-99-010
Calculated By: DRL
Checked By: WB
Woods, Light
Underbrush
0.4
100.0 ft
3.34in 3.34in
0.085 ft/ft
0.196 hr | + | 0.000 hr | + | 0.000 hr = 0.196 hr
Unpaved
204.0 ft
0.036 ft/ft
3.06 ft/s
0.019 hr | + | 0.000 hr | + | 0.000 hr = 0.019 hr
170.0 175.0
0.000 hr | + | 0.000 hr | + | 0.000 hr = 0.000 hr
0.215 hr
12.9 min




| DYNAMIC
N ENGINEERING

1904 Main Street, Lake Como, NJ 07719
(732) 974-0198

Worksheet 3: Time of Concentration (T ) Calculations

Land Condition:
Drainage Area:

Existing
EX-DA-2

e Sheet Flow:

Surface Description . ... ....... ... . .

Two-Year 24-hour Rainfall, p, for .. Warren County

0.007 (n L)°®

05 _04
p2 S

S

Travel Time, T; =

e Shallow Concentrated Flow :

7. Surface Description . . ........ ... . .
8. FlowlLength, L ... ... . .
9. Watercourse SIOpe, S. . ... vt

10. Average velocity, V {see Figure 3.1) . .....................

11. Travel Time, T; =

e Channel Flow :
12. Pipe Diameter, D ... ... ... .
13. Cross-Sectional Flow Area, A. . ........... ... ........
14. Wetted Perimeter,p,, . ....... ... . .. . . . ...
15. HydraulicRadius, r =A /p, ...

16. Channel Slope, S. ... ...
17. Pipe Material . . . ........... ... . .

18. Manning's Roughness Coefficient, n.....................

1.49 r2/3 s 12

19. Velocity, V = Fum TR

20. FlowLength, L . ... ... .. .

21. Travel Time, T, = L .
3600 V

22. Watershed or subarea Time of Concentration, T, {add T, in steps 6, 11 and 21}

Manning's Roughness Coefficient,n......................

Flow Length, L {fotal L<100ft} .......................

Land Slope, s (ft/ft) . . . .. ...

Date: 6/25/2020
Project: Elite - Long Hill
Project No: 0555-99-010
Calculated By: DRL
Checked By: WB
AB
Woods, Light
Underbrush
0.4
100.0 ft
3.38in
0.040 ft/ft
0.264 hr| + | 0.000 hr | + | 0.000 hr = 0.264 hr
BC
Unpaved
437.0 ft
0.010 ft/ft
1.61 ft/s
0.075hr| + | 0.000 hr | + | 0.000 hr = 0.075 hr
0.000 hr| + | 0.000 hr | + | 0.000 hr = 0.000 hr
......................... 0.339 hr
20.3 min




| DYNAMIC
N ENGINEERING

1904 Main Street, Lake Como, NJ 07719
(732) 974-0198

Worksheet 3: Time of Concentration (T ) Calculations

Land Condition:
Drainage Area:

Existing
EX-DA-2 Undist

e Sheet Flow:

Surface Description . ... ....... ... . .

Two-Year 24-hour Rainfall, p, for .. Warren County

0.007 (n L)°®

05 _04
p2 S

S e

Travel Time, T; =

e Shallow Concentrated Flow :

7. Surface Description . . ........ ... . .
8. FlowlLength, L ... ... . .
9. Watercourse SIOpe, S. . ... vt

10. Average velocity, V {see Figure 3.1) . .....................

11. Travel Time, T; =

e Channel Flow :
12. Pipe Diameter, D ... ... ... .
13. Cross-Sectional Flow Area, A. . ........... ... ........
14. Wetted Perimeter,p,, . ....... ... . .. . . . ...
15. HydraulicRadius, r =A /p, ...

16. Channel Slope, S. ... ...
17. Pipe Material . . . ........... ... . .

18. Manning's Roughness Coefficient, n.....................

1.49 r2/3 s 12

19. Velocity, V = Fum TR

20. FlowLength, L . ... ... .. .

21. Travel Time, T, = L .
3600 V

22. Watershed or subarea Time of Concentration, T, {add T, in steps 6, 11 and 21}

Manning's Roughness Coefficient,n......................

Flow Length, L {fotal L<100ft} .......................

Land Slope, s (ft/ft) . . . .. ...

Date: 6/25/2020
Project: Elite - Long Hill
Project No: 0555-99-010
Calculated By: DRL
Checked By: WB
AB
Woods, Light
Underbrush
0.4
100.0 ft
3.38in
0.010 ft/ft
0.460 hr| +] 0.000 hr | + | 0.000 hr = 0.460 hr
BC
Unpaved
393.0 ft
0.010 ft/ft
1.61 ft/s
0.068 hr| + | 0.000 hr | + | 0.000 hr = 0.068 hr
0.000 hr| +]0.000 hr | + | 0.000 hr = 0.000 hr
......................... 0.527 hr
31.6 min




| DYNAMIC
N ENGINEERING

1904 Main Street, Lake Como, NJ 07719
(732) 974-0198

Date:
Project:

Project No:

Calculated By: DRL
Checked By: WB

Worksheet 3: Time of Concentration (T ) Calculations

Land Condition: Proposed
Drainage Area: DA-1

e Sheet Flow:

Surface Description . ... ....... ... . .

Two-Year 24-hour Rainfall, p, for .. Warren County

0.007 (n L)°®

05 _04
p2 S

S e

Travel Time, T; =

e Shallow Concentrated Flow :

7. Surface Description . . ........ ... . .
8. FlowlLength, L ... ... . .
9. Watercourse SIOpe, S. . ... vt

10. Average velocity, V {see Figure 3.1) . .....................

11. Travel Time, T; =

e Channel Flow :
12. Pipe Diameter, D ... ... ... .
13. Cross-Sectional Flow Area, A. . ........... ... ........
14. Wetted Perimeter,p,, . ....... ... . .. . . . ...
15. HydraulicRadius, r =A /p, ...

16. Channel Slope, S. ... ...
17. Pipe Material . . . ........... ... . .

18. Manning's Roughness Coefficient, n.....................

1.49 r2/3 s 12

19. Velocity, V = Fum TR

20. FlowLength, L . ... ... .. .

21. Travel Time, T, = L .
3600 V

22. Watershed or subarea Time of Concentration, T, {add T, in steps 6, 11 and 21}

4/3/2020

Elite - Long Hill

0555-99-010

Manning's Roughness Coefficient,n......................

Flow Length, L {fotal L<100ft} .......................

Land Slope, s (ft/ft) . . . .. ...

AB BC
Short Grass, Woods, Light
Prairie Underbrush
0.15 0.4
15.0 ft 85.0 ft
3.38in 3.38in
0.200 ft/ft 0.047 ft/ft
0.014 hr| +]0.217 hr | + | 0.000 hr 0.231 hr
CD
Unpaved
165.0 ft
0.024 ft/ft
2.50 ft/s
0.018 hr| + | 0.000 hr | + | 0.000 hr 0.018 hr
0.000 hr| +]0.000 hr | + | 0.000 hr 0.000 hr
......................... 0.249 hr

15.0 min




HYDROGRAPH SUMMARY REPORTS -
EXISTING & PROPOSED CONDITIONS
2-YR, 10-YR, & 100-YR
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